



RESEARCH BULLETIN NO. 1 
2 n d Edit ion - Enlarged
S. M . V I R M A N I
M. V . K . S IVA K U M A R A N D S. J . R E D D Y
International Crops Research Inst i tu te for the Semi-Arid Tropics




RESEARCH BULLETIN NO. 1 
2nd Edition - Enlarged
S. M. VIRMANI
M. V. K. SIVA KUMAR AND S. J. REDDY
I C R I S A T
In te rna t iona l Crops Research Inst i tute for t h e Semi -Ar id Tropics
I C R I S A T Pa tancheru P.O.
A n d h r a Pradesh 5 0 2 3 2 4 , India
1 9 8 2
First Edition published as Research Report I, 1978
Second Edition, Enlarged, published in 1982 by
International Crops Research Institute
tor the Semi-Arid Tropics
ICRISAT Patancheru P.O.
Andhra Pradesh 502 324
The International Crops Research Inst i tu te for the Semi-Arid Tropics (ICRISAT) is a nonprof i t
s c i e n t i f i c educat ional inst i tu te receiv ing support from donors through the Consul tat ive Group on
Internat ional Agr icu l tu ra l Research. Donors to ICRISAT include governments and agencies of
Aus t ra l i a , Belgium. Canada, Federal Republic of Germany, France, India, Japan, Mexico, the
Netherlands, New Zea land , Niger ia , Norway, Sweden, Switzer land, United Kingdom, Uni ted States,
and the fo l lowing internat ional and private organizat ions: As ian Development Bank, European
Economic Community, Ford Foundation, Internat ional Bank for Reconstruction and Development,
International Development Research Centre, International Fert i l izer Development Center, Inter-
nat ional Fund for Agr icu l tu ra l Development, the Leverhulme Trust, and the United Nations Deve l -
opment Programme.
Responsibi l i ty for the information in th is publ icat ion rests w i th ICRISAT. Where trade names are
used th is does not const i tute endorsement of or d iscr iminat ion against any product by the Ins t i tu te .
A C K N O W L E D G M E N T S
W e w i s h t o a c k n o w l e d g e t h e h e l p t h a t w e h a v e r e c e i v e d f r o m t h e I n d i a
M e t e o r o l o g i c a l D e p a r t m e n t i n s u p p l y i n g r a i n f a l l r e c o r d s f o r s e v e r a l o f
t h e l o c a t i o n s l i s t e d i n t h i s m o n o g r a p h . T h a n k s a r e due t o Dr. R.P. S a r k e r ,
D e p u t y D i r e c t o r G e n e r a l ( C l i m a t o l o g y & G e o p h y s i c s ) ; Mr. S . V e n k a t a r a m a n
( A c t i n g D i r e c t o r , A g r i c u l t u r a l M e t e o r o l o g y D i v i s i o n ) ; a n d Mr. B.C. B i s w a s
( M e t e o r o l o g i s t ) , I n d i a M e t e o r o l o g i c a l D e p a r t m e n t , Poona, f o r t h e i r
comments. W e w i s h t o t h a n k Mr. G.W. R o b e r t s o n ( f o r m e r l y o f t h e Canada
D e p a r t m e n t o f A g r i c u l t u r e ) f o r c o n s t r u c t i v e c r i t i c i s m o n t h e m e t h o d o l o g y
o f r a i n f a l l p r o b a b i l i t y a n a l y s i s a n d i t s u s e i n t h e a g r i c u l t u r a l d e c i s i o n
p r o c e s s .
W e a r e a l s o i n d e b t e d t o t h e D i r e c t o r , D r o u g h t P r o n e A r e a Programme
(DPAP), f o r s u p p l y i n g r a i n f a l l d a t a f o r some o f t h e DPAP d i s t r i c t s
i n c l u d e d i n t h i s m o n o g r a p h .
T H E AUTHORS
S. M. VIRMANI, M. V. K. SIVA KUMAR AND S.J. REDDY
S.M. V i r m a n i i s P r o g r a m L e a d e r a n d M.V.K. S i v a k u m a r i s P r i n c i p a l A g r o -
c l i m a t o l o g i s t i n t h e F a r m i n g S y s t e m s R e s e a r c h P r o g r a m a t t h e I n t e r n a -
t i o n a l C r o p s R e s e a r c h I n s t i t u t e f o r t h e S e m i - A r i d T r o p i c s , P a t a n c h e r u ,
A.P., I n d i a . S.J. Reddy, f o r m e r l y A g r o c l i m a t o l o g i s t i n t h e F a r m i n g
Systems R e s e a r c h P r o g r a m , i s now w i t h t h e CSIRO, C a n b e r r a , A u s t r a l i a .
D r a f t s o f t h e f i r s t e d i t i o n o f t h i s m o n o g r a p h w e r e r e a d b y a number o f
c o l l e a g u e s . The a u t h o r s g r a t e f u l l y a c k n o w l e d g e t h e comments a n d s u g g e s -
t i o n s o f H e n r y A. N i x o f CSIRO ( A u s t r a l i a ) , a n d James G. Ryan , M.B,
R u s s e l l , J.Kampen, Hans P . B i n s w a n g e r , B e r t A . K r a n t z , and G.D.Bengtson.
T h e y o f c o u r s e a r e a b s o l v e d o f a n y b l a m e f o r e r r o r s o f o m i s s i o n a n d / o r
c o m m i s s i o n t h a t r e m a i n .
I n a d d i t i o n , a p p r e c i a t i o n i s e x p r e s s e d t o t h e s t a f f o f I n f o r m a t i o n
S e r v i c e s a n d o t h e r s who a s s i s t e d i n t h e p r e p a r a t i o n a n d p r i n t i n g o f t h i s
r e p o r t .
C O N T E N T S
L i s t o f t a b l e s
P r e f a c e
I n t r o d u c t i o n
E s t i m a t i o n o f r a i n f a l l
p r o b a b i l i t i e s
D a t a p r e s e n t a t i o n
U s e o f r a i n f a l l p r o b a b i l -
i t i e s d a t a
T a b l e s s h o w i n g i n i t i a l
a n d c o n d i t i o n a l p r o b a -
b i l i t i e s f o r 7 7 s e l e c t e d
I n d i a n s t a t i o n s
R e f e r e n c e s
A p p e n d i x — 
I : T h e S t a n d a r d W e e k s
I I : P r o g r a m fo r t h e c o m p u t a t i o n
o f i n i t i a l a n d c o n d i t i o n a l
p r o b a b i l i t i e s .














































L i s t o f r a i n f a l l s t a t i o n s f o r
w h i c h i n i t i a l a n d c o n d i t i o n a l
p r o b a b i l i t i e s h a v e b e e n c a l c u l a t e d
A g r a
A h m a d n a g a r
A j m e r
A k o l a
A m e r a l i
A m r i t s a r
A n a n d
A n a n t a p u r
A u r a n g a b a d
B a n a r a s
B a n g a l o r e
B a n s w a r a
B a r e i l l y
B e l g a u m
B e l l a r y
B h i r
B h u j
B i j a p u r
B i k a n e r
C h i t r a d u r g a
C h i t t o o r
C o i m b a t o r e
C u d d a p a h
D a l t o n g a n j
Oeesa
D h a r
D h a r m p u r i
D h a r w a r
Dohad
D u n g a r p u r
G a n g a n a g a r
Gogha
G o r a k h p u r






































List of Tables -- Continued 












































H i s s a r
H y d e r a b a d
I n d o r e
J a b a l p u r
J a i p u r
J a i s a l m e r
J a l g a o n
J h a b u a
J o d h p u r
J u l ! u n d e r
K o l a r
K o t a
K u r n o o l
L u c k n o w
L u d h i a n a
M a d u r a i
M a h b o o b n a g a r
M a l e g a o n
Mandya
M y s o r e
N a n d e d
N a s i k
New D e l h i
O n g o l e
Osmanabad
P a d e g a o n
P a l i
P a t i a l a
Poona
R a j k o t
R a i c h u r
R a i p u r
R a m a n a t h a p u r a m
Rewa
S a l e m
S a n g l y
S a t a r a
S h o l a p u r
S i k a r
T i r u c h i r a p a l l i
T u m k u r
U d a i p u r
V i s a k h a p a t n a m















































P R E F A C E
I n a w i d e b e l t a c r o s s p a r t s o f s o u t h e r n A s i a , I n d i a , A f r i c a , t h e M i d d l e
E a s t , and i n a r e a s o f A r g e n t i n a , B r a z i l , M e x i c o , and A u s t r a l i a , f o o d
p r o d u c t i o n f o r m i l l i o n s o f p e o p l e i n t h e s e m i - a r i d t r o p i c s i s l i m i t e d
p r i m a r i l y by t h e e r r a t i c n a t u r e o f t h e r a i n s . T h ese p e o p l e know t h r o u g h
l o n g and o f t e n b i t t e r e x p e r i e n c e t h a t t h e r e a r e n o c e r t a i n t i e s i n a g r i -
c u l t u r e b e c a u s e n a t u r e i t s e l f i s so u n p r e d i c t a b l e a nd t h a t t h e i r s y s t e m o f
f a r m i n g i s a h a z a r d o u s way o f l i f e . W a t e r i s p r e c i o u s , a n d e x t e n d e d d r y
p e r i o d s o f t e n mean e m p t y s t o m a c h s f o r f a r m e r s a nd t h e i r f a m i l i e s , f o r
t h e y have no means t o i r r i g a t e t h e i r c r o p s . They a r e u n e a s y a n d u n s u r e
a b o u t t o m o r r o w .
T h e r e i s a w i d e n i n g gap b e t w e e n i r r i g a t e d and r a i n f e d a g r i c u l t u r e ,
a n i n c r e a s i n g p o p u l a t i o n p r e s s u r e o n t h e l a n d , and a r e c u r r e n t c y c l e o f
d r o u g h t s . Added t o t h e s e f a c t o r s i s t h e l a c k o f s u i t a b l e t e c h n o l o g y t o
e n s u r e d e p e n d a b l e h a r v e s t s and a new u r g e n c y t o m e e t l o n g - r a n g e n e e d s f o r
i n c r e a s e d f o o d p r o d u c t i o n . These a r e a f e w o f t h e p r o b l e m s o f t h e s m a l l
f a r m e r s i n t h e l o w - r a i n f a l l n o n i r r i g a t e d s e m i - a r i d t r o p i c s o f t h e w o r l d .
The d r y l a n d f a r m e r , and t h r o u g h h i m t h e v a s t p o p u l a t i o n s o f t h e s e m i -
a r i d t r o p i c s , i s t h e f o c u s o f t h e s c i e n t i f i c m i s s i o n o f t h e I n t e r n a t i o n a l
Crops R e s e a r c h I n s t i t u t e f o r t h e S e m i - A r i d T r o p i c s ( I C R I S A T ) l o c a t e d a t
H y d e r a b a d , I n d i a . One o f i t s m a j o r o b j e c t i v e s i s t o d e v e l o p f a r m i n g
s y s t e m s w h i c h w i l l h e l p t o i n c r e a s e a nd s t a b i l i z e a g r i c u l t u r a l p r o d u c t i o n
t h r o u g h b e t t e r u s e o f n a t u r a l and human r e s o u r c e s i n t h e s e a s o n a l l y d r y
s e m i - a r i d t r o p i c s .
W e a t ICRISAT t h e r e f o r e a t t a c h c o n s i d e r a b l e i m p o r t a n c e t o t h e
s t u d i e s r e l a t e d t o t h e a n a l y s i s o f t h e b a s i c r e s o u r c e s — s o i l s and
c l i m a t e — a n d o f s o c i o - e c o n o m i c c o n d i t i o n s . T h i s m o n o g r a p h r e p r e s e n t s
o u r e f f o r t i n t h a t d i r e c t i o n and d e a l s w i t h a n a l y s i s o f t h e r a i n f a l l
p r o b a b i l i t i e s f o r 7 7 s e m i - a r i d l o c a t i o n s o f t h e I n d i a n s u b - c o n t i n e n t .
The l i m i t e d o b j e c t i v e o f t h i s s t u d y i s t o d e m o n s t r a t e t h e u s e o f a 
m e t h o d o l o g y f o r q u a n t i f y i n g r a i n f a l l i n a g r o n o m i c a l l y r e l e v a n t t e r m s . W e
hope t h i s m o n o g r a p h w i l l e n c o u r a g e n a t i o n a l r e s e a r c h p r o g r a m s t o i n i t i a t e
s i m i l a r s t u d i e s u s i n g t h e w e l l a r c h i v e d , v e r i f i e d , a n d r e l i a b l e d a t a
a v a i l a b l e i n s e v e r a l c o u n t r i e s o f t h e s e m i - a r i d t r o p i c s .
RAINFALL PROBABILITY ESTIMATES FOR SELECTED LOCATIONS OF
SEMI-ARID INDIA
C r o p p r o d u c t i o n i n s e m i - a r i d r e g i o n s i s l a r g e l y d e t e r m i n e d b y c l i m a t i c
and e d a p h i c f e a t u r e s . D e v e l o p m e n t o f a n i m p r o v e d c r o p - p r o d u c t i o n t e c h -
n o l o g y t o i n c r e a s e and s t a b i l i z e f o o d p r o d u c t i o n i n t h e s e a r e a s r e q u i r e s
a more c o m p l e t e a n d q u a n t i t a t i v e u n d e r s t a n d i n g o f t h e t i m e a n d s p a t i a l
v a r i a t i o n o f t h e n a t u r a l r e s o u r c e s , a n d o f t h e n a t u r e and d e g r e e o f t h e i r
i n f l u e n c e o n c r o p g r o w t h a n d p r o d u c t i v i t y .
The d i s t i n c t i v e c h a r a c t e r i s t i c s o f t h e t r o p i c a l e n v i r o n m e n t h a v e
m a j o r i n f l u e n c e o n t h e d i s t r i b u t i o n o f n a t u r a l endowments: s o i l s , r a i n -
f a l l , a n d c l i m a t e . These a r e a s a r e w e l l s u p p l i e d w i t h r a d i a n t e n e r g y ;
h o w e v e r , due t o v a r i a t i o n s i n t h e w e a t h e r s y s t e m s and o r o g r a p h i c
i n f l u e n c e s , a v a r i e t y o f r a i n f a l l p a t t e r n s a r e p r o d u c e d . B e c a u s e o f t h e
h i g h e v a p o r a t i v e demand d u r i n g m o s t o f t h e g r o w i n g s e a s o n , v a r i a t i o n s i n
t h e t i m i n g and amount o f p r e c i p i t a t i o n a r e g e n e r a l l y t h e k e y f a c t o r s
i n f l u e n c i n g t h e a g r i c u l t u r a l p r o d u c t i o n p o t e n t i a l o f a g i v e n r e g i o n . i
S e v e r a l a u t h o r s 2 have l a i d s t r e s s o n t h e need f o r t h e q u a n t i f i c a t i o n
o f t h e v a r i a b i l i t y o f c l i m a t i c f a c t o r s . F o r s e m i - a r i d t r o p i c a l a r e a s ,
t h e m o s t commonly c o n s i d e r e d e l e m e n t i s p r e c i p i t a t i o n . T h e s e a r e
c h a r a c t e r i z e d b y s e a s o n a l l y w e t and d r y c l i m a t e s . The c r o p g r o w i n g
s e a s o n , w h i c h u s u a l l y c o i n c i d e s w i t h t h e l e n g t h o f t h e h u m i d p e r i o d , i s
s u b j e c t t o g r e a t f l u c t u a t i o n s . T h e r e f o r e f o r a g r i c u l t u r a l d e v e l o p m e n t
p l a n n i n g a k n o w l e d g e o f t h e r e l i a b i l i t y o f t h e d u r a t i o n and c h a r a c t e r -
i s t i c s o f h u m i d s e a s o n a r e v e r y e s s e n t i a l .
I n o r d e r t o have a d e s c r i p t i o n o f t h e p r i n c i p a l c h a r a c t e r i s t i c s o f
t h e c l i m a t e a t a n y l o c a t i o n , m e t e o r o l o g i s t s and g e o g r a p h e r s t e n d t o b a s e
t h e i r o b s e r v a t i o n s o n a v e r a g e v a l u e s , w h i c h a r e c o n v e n i e n t f o r c a l c u l a -
t i o n . However f o r b i o c l i m a t o l o g i s t s t h i s a d v a n t a g e i s l o s t i n t h a t t h e
a v e r a g e s o f t e n t e n d t o c o n c e a l t r u e phenomena o f b i o l o g i c a l i m p o r t a n c e
b y m a s k i n g i n t e r - y e a r l y f l u c t u a t i o n s .
F o r e x a m p l e , I n d i a M e t e o r o l o g i c a l D e p a r t m e n t has r e p o r t e d r e l a t i o n s h i p s
b e t w e e n y i e l d o f s o r g h u m a n d w e a t h e r f o r t w o s e m i - a r i d l o c a t i o n s . The
r a i n f a l l c h a r a c t e r i s t i c s have been f o u n d t o e x p l a i n maximum v a r i a t i o n
I n t h e y i e l d ( I M D , 1 9 7 7 ) .
2 T h o r n t h w a i t e ( 1 9 4 8 ) , B a g n o u l s & Gaussen ( 1 9 5 7 ) , T r o l l ( 1 9 6 5 ) , Cocheme
& F r a n q u i n ( 1 9 6 7 ) , M e h e r - H o m j i ( 1 9 6 8 ) , H a r g r e a v e s ( 1 9 7 1 ) .
2C l i m a t i c d e s c r i p t i o n s b a s e d o n a v e r a g e s m i g h t b e s u i t a b l e f o r
s t a t i o n s w h e r e t h e c l i m a t e f o r e a c h o f t h e i n d i v i d u a l y e a r s f o l l o w s t h e
a v e r a g e c l i m a t i c p a t t e r n . However, t h i s g e n e r a l i t y i s n o t o f t e n t r u e
b e c a u s e o f u n c e r t a i n t i e s i n h e r e n t i n r a i n f a l l p a t t e r n s .
The p r e s e n t a t i o n o f r a i n f a l l d a t a i n t h e f o r m o f s i m p l e a r i t h m e t i c
a v e r a g e s t h e r e f o r e p r o v i d e s a v e r y g e n e r a l u n d e r s t a n d i n g f o r a g e n e r a l i z e d
a p p l i c a t i o n . C o n s i d e r a b l e d i f f i c u l t y i s e x p e r i e n c e d i f one has t o a p p l y
t h e d a t a f o r c e r t a i n s p e c i f i c o p e r a t i o n s . F o r e x a m p l e t h e q u a n t i t y o f
r a i n f a l l r e c e i v e d o v e r a p e r i o d o f t i m e a t a p a r t i c u l a r p l a c e p r o v i d e s a 
g e n e r a l p i c t u r e r e g a r d i n g i t s s u f f i c i e n c y t o m e e t c r o p n e e d s . B u t , more
o f t e n one i s f a c e d w i t h t h e p r o b l e m o f p e r s i s t e n c y i n r e c e i v i n g a s p e c i f i c
a mount o f r a i n f a l l f o r a s h o r t i n t e r v a l . Many a g r i c u l t u r a l o p e r a t i o n s
r e v o l v e a r o u n d t h e p r o b a b i l i t y o f r e c e i v i n g g i v e n a m o u n t s o f r a i n f a l l .
L a r g e - s c a l e o p e r a t i o n a l p l a n n i n g o f t e n r e q u i r e s d e c i s i o n m a k i n g w i t h
r e s p e c t t o r e s o u r c e s , manpower n e e d s , a v a i l a b l e w o r k d a y s , a n d s e v e r a l
o t h e r f a c t o r s . The p r o b a b i l i t i e s o f r a i n f a l l c a n be u s e d f o r a number
o f a g r i c u l t u r a l p l a n n i n g p u r p o s e s , s u c h a s l a n d - u s e p l a n n i n g ( s h o u l d a n
a r e a b e u s e d f o r r a n g e o r f o r c r o p l a n d ? ) ; c h o i c e o f c r o p s , c r o p p i n g
s y s t e m ( w h a t a r e t h e p h e n o l o g i c a l c h a r a c t e r i s t i c s o f t h e s u i t e d c r o p s ?
Can t h e s e b e f i t t e d i n t o i n t e r c r o p p i n g s y s t e m ? ) ; and r e s o u r c e - a l l o c a t i o n
p r o b l e m s - (What a r e t h e g e n e r a l r i s k l e v e l s a s s o c i a t e d w i t h d r y l a n d
f a r m i n g i n t h e a r e a o f c o n c e r n ? ) . Such a k n o w l e d g e c o u l d g r e a t l y h e l p
i n t h e t r a n s f e r o f F a r m i n g Systems T e c h n o l o g y .
Hence a c o m p r e h e n s i v e i d e a r e g a r d i n g t h e p r o b a b i l i t y o f r a i n f a l l
r e c e i p t s i s e s s e n t i a l i n v i e w o f t h e e c o n o m i c i m p l i c a t i o n s o f c e r t a i n
w e a t h e r - s e n s i t i v e o p e r a t i o n s . T h i s becomes a l l t h e more i m p o r t a n t s i n c e
t h e p r e s e n t a t t e m p t s a t f o r e c a s t i n g w e a t h e r p a t t e r n s o v e r a l o n g p e r i o d
o f t i m e a r e y e t t o a c h i e v e some d e g r e e o f p e r f e c t i o n .
Estimation of Ra in fa l l Probabi l i t ies
The c o n c e p t o f e s t i m a t i n g p r o b a b i l i t i e s w i t h r e s p e c t t o a g i v e n amount
o f r a i n f a l l i s e x t r e m e l y u s e f u l f o r a g r i c u l t u r a l o p e r a t i o n a l p l a n n i n g .
I n a g i v e n c r o p - g r o w i n g s e a s o n , many t i m e s d e c i s i o n s have t o b e t a k e n
b a s e d o n t h e p r o b a b i l i t y o f r e c e i v i n g c e r t a i n a mount o f r a i n f a l l d u r i n g
a g i v e n week [ P ( W ) ] . E x e r c i s e s i n v o l v e d i n s u c h c a l c u l a t i o n s a r e t e r m e d
" I n i t i a l P r o b a b i l i t i e s . " I n t h e c o n t e x t o f w h a t has been s a i d e a r l i e r ,
one c o u l d e x a m i n e t h e p r o b a b i l i t y o f r a i n n e x t week i f we had r a i n t h i s
week [P(W/W)3; and t h e p r o b a b i l i t y o f n e x t week b e i n g w e t i f t h i s week i s
d r y [ P ( W / D ) j . T h e s e t w o q u e s t i o n s a r e a s k e d w i t h t h e r e s t r i c t i o n b e a r i n g
a c o n d i t i o n a l s t a t e m e n t . Such p r o b a b i l i t y c a l c u l a t i o n s a r e c a l l e d
" C o n d i t i o n a l P r o b a b i l i t i e s . "
A m o r e c o m p l e t e d e s c r i p t i o n o f c o n d i t i o n a l p r o b a b i l i t y a n a l y s i s i s
g i v e n b y R o b e r t s o n ( 1 9 7 6 ) . The d e g r e e o f w e t n e s s c o u l d b e d e f i n e d i n
3t e r m s o f a n y a m o u n t o f r a i n f a l l , s a y 5, 1 0 , o r 2 0 . 3 The c h o i c e o f a n y
g i v e n a m o u n t w o u l d depend o n t h e p u r p o s e f o r w h i c h t h e c a l c u l a t e d p r o -
b a b i l i t i e s w o u l d be u s e d ( V i r m a n i , 1 9 7 6 ) . T h e s e i n i t i a l a n d c o n d i t i o n a l
p r o b a b i l i t y a p p r o a c h e s h e l p u s i n d e t e r m i n i n g t h e r e l a t i v e c h a n c e ( s a y
0 . 1 , 0.2, ....1.0) o f r e c e i v i n g a g i v e n a m o u n t o f r a i n f a l l .
Data Presentation
M e t h o d s and M a t e r i a l s : W e e k l y 4 r a i n f a l l d a t a f o r 77 s e m i - a r i d I n d i a n
l o c a t i o n s w e r e s u p p l i e d t o u s b y t h e I n d i a M e t e o r o l o g i c a l D e p a r t m e n t
( F i g . 1 , T a b l e 1 ) . A v a i l a b l e r a i n f a l l r e c o r d s a r e s h o r t f o r some l o c a t i o n s ,
w h e r e a s f o r c e r t a i n o t h e r s t h e d a t a e x t e n d u p t o 7 0 y e a r s . The d a t a w e r e
e n t e r e d o n t o ICRISAT's c o m p u t e r s y s t e m (PDP 1 1 - 4 5 ) a n d v e r i f i e d .
The a n a l y s i s o f p r e c i p i t a t i o n d a t a b y t h e M a r k o v C h a i n p r o b a b i l i t i e s
f o r 5 , 1 0 , and 2 0 m m w e e k l y r a i n f a l l was c a r r i e d o u t . The c o m p u t e r
p r o g r a m u s e d f o r t h e c o m p u t a t i o n o f i n i t i a l and c o n d i t i o n a l p r o b a b i l i t i e s
i s l i s t e d i n A p p e n d i x I I . R e s u l t s a r e r e p o r t e d f o r i n i t i a l p r o b a b i l i t i e s
o f a w e t week, P(W); c o n d i t i o n a l p r o b a b i l i t i e s o f a w e t week f o l l o w i n g
a w e t week, P(W/W); a n d o f a w e t week f o l l o w i n g a d r y w e e k, P(W/D).
The f o l l o w i n g f o r m u l a e w e r e e m p l o y e d f o r c a l c u l a t i o n .
Suppose we h a v e t w o phenomena
( 1 ) D r y s p e l l D j a t t h e i t h p e r i o d and ( 2 ) w e t c o n d i t i o n W j a t t h e j t h
p e r i o d , w e assume t h a t
Where N ( W j ) = No. o f o c c u r r e n c e s o f W i n j t h
p e r i o d .
and s i m i l a r l y N(D,-) = No. o f o c c u r r e n c e s o f D i n j t h
p e r i o d .
and N = N ( W j ) + N ( D j )
a r e known.
A l s o w e know t h e p r o b a b i l i t y o f i t h d r y p e r i o d g i v e n j t h w e t p e r i o d ,
i . e . P ( D j / W j ) .
3These amounts r e p r e s e n t a p p r o x i m a t e l y 0.15 t o < 1.0 o f P E r a t e s f o r
d i f f e r e n t s e a s o n f o r s e m i - a r i d I n d i a n l o c a t i o n s .
4 R e f e r t o A p p e n d i x I f o r d e f i n i t i o n a nd c l a s s i f i c a t i o n o f S t a n d a r d Weeks.
4Figure 1 . Locat ion o f se lected Indian stat ions. a
a A l is t ing of s tat ions and exp lanat ions of code is g iven in T a b l e 1 .
5T a b l e 1 . L i s t o f r a i n f a l l s t a t i o n s f o r w h i c h i n i t i a l a n d c o n d i t i o n a l






































S t a t i o n
A g r a
Ahmadnagar
Ajmer
A k o l a
A m e r a l i
A m r i t s a r
Anand
A n a n t a p u r
Aurangabad
Banaras
B a n g a l o r e
Banswara
B a r e i l l y
Belgaum
B e l l a r y
B h i r
B h u j
B i j a p u r
B i k a n e r
C h i t r a d u r g a
C h i t t o o r
C o i m b a t o r e
Cuddapah
D a l t o n g a n j
Deesa
Dhar
Dh a r m p u r i
Dharwar
Dohad
Dung a r p u r
Ganganagar
Gogha
G o r a k h p u r
G u l b a r g a




































































































































































































































































































a S o u r c e : I n d i a M e t e o r o l o g i c a l D e p a r t m e n t , Poona ( I n d i a ) .













































1 - C o n t i n u e d
S t a t i o n
H y d e r a b a d
I n d o r e
J a b a l p u r
J a i p u r
J a i s a l m e r
J a l g a o n
J h a b u a
J o d h p u r
J u l l u n d e r
K o l a r
K o t a
K u r n o o l
Lucknow
L u d h i a n a
M a d u r a i
Mahboobnaga r
M a l e g a o n
Mandya
M y s o r e
Nanded
N a s i k
New D e l h i
O n g o l e
Osmanabad
Padegaon
P a l i
P a t i a l a
Poona
R a j k o t
R a i c h u r




S a n g l y
S a t a r a
S h o l a p u r
S i k a r
T i r u c h i r a p a l l i
Tumkur
U d a i p u r


































































































































































































































































D a t a base























































































7T h e n , how d o e s t h e p r o b a b i l i t y o f W j c h a n g e , w i t h t h e a d d i t i o n a l i n f o r m a -
t i o n t h a t D i has a c t u a l l y happened? T h i s can b e w r i t t e n a s
A d d i t i o n a l l y i f we know t h e j o i n t p r o b a b i l i t y d i s t r i b u t i o n o f P ( W j , D i )
t h e n t h e c o n d i t i o n a l p r o b a b i l i t y P ( W j / D i ) c a n b e w r i t t e n a s
Use of Rainfall Probabilities Data
F o r t h e sake o f i l l u s t r a t i o n r e g a r d i n g t h e use o f t h e r a i n f a l l p r o b a b i l i -
t i e s o f d i f f e r e n t amounts p r e s e n t e d i n t h i s r e p o r t , H y d e r a b a d and S h o l a p u r
s t a t i o n s a r e c h o s e n . These t w o s t a t i o n s a r e s i t u a t e d a b o u t 500 k m a p a r t ,
a t a l m o s t s i m i l a r l a t i t u d e and a l t i t u d e , 5 i n t h e same b r o a d a g r o - c l i m a t i c
z o n e ; b o t h a r e e c o l o g i c a l l y a n d e d a p h i c a l l y s i m i l a r . The mean a n n u a l
r a i n f a l l ( 1 9 3 1 - 1 9 6 0 ) i s a b o u t t h e same - 764 mm a t H y d e r a b a d and 742 mm
a t S h o l a p u r (IMD, u n d a t e d ) 6 B o t h t h e s t a t i o n s r e c e i v e more t h a n 7 5 p e r -
c e n t o f t h e i r t o t a l a n n u a l p r e c i p i t a t i o n d u r i n g t h e m o n t h s o f J u n e t o
S e p t e m b e r - i n s o u t h w e s t monsoon. K r i s h n a n ( 1 9 7 4 ) c l a s s i f i e d t h e t w o
l o c a t i o n s - b a s e d on t h e amount o f r a i n f a l l and l e n g t h o f t h e g r o w i n g
s e a s o n - i n t o s e m i - a r i d t r o p i c a l r e g i o n I I a n d a d d e d t h e f o l l o w i n g
i n f o r m a t i o n .
5 H y d e r a b a d 1 7 ° 2 7 ' N, E l e v a t i o n 545 m; S h o l a p u r 17 o40' N, E l e v a t i o n 479 m.
6 T h e c o e f f i c i e n t o f v a r i a b i l i t y o f a n n u a l r a i n f a l l b a s e d o n 30 y e a r s '
d a t a was 2 6 . 1 % f o r H y d e r a b a d and 28.6% f o r S h o l a p u r .
S t a t i o n
S h o l a p u r
H y d e r a b a d
Mean A n n u a l
R a i n f a l l (mm)
742
764




C r o p G r o w i n g Season
A c t u a l P e r i o d Days
8 Jun t o 22 Nov 148
12 J u n t o 8 Nov 130
8Raman and S r i n i v a s a m u r t h y ( 1 9 7 1 ) a l s o r e p o r t e d r a i n f a l l a n a l y s i s o f
H y d e r a b a d and S h o l a p u r r e g i o n s f o r d e l i n e a t i n g t h e l e n g t h o f t h e g r o w i n g
s e a s o n b y Cocheme & F r a n q u i n ' s a p p r o a c h . Rao e t a l . ( 1 9 7 1 a ) c o m p u t e d t h e
T h o r n t h w a i t e ' s m o i s t u r e i n d e x f o r t h e same l o c a t i o n s . D a t a f o r t h e t w o
l o c a t i o n s a s g i v e n b y t h e above a u t h o r s a r e p r e s e n t e d b e l o w :
aCocheme S F r a n q u i n ' s m e t h o d . Where H=Humid; M = M o i s t ; M D = M o d e r a t e l y d r y .
A c c o r d i n g t o T r o l l ' s m e t h o d o f c l i m a t i c c l a s s i f i c a t i o n , b o t h H y d e r a b a d
and S h o l a p u r a r e c l a s s e d a s d r y s e m i - a r i d ( 2 t o 41/2humid m o n t h s w h e r e
R > P E ) . 7 Even when d e p e n d a b l e r a i n f a l l a t 75 p e r c e n t p r o b a b i l i t y i s
c a l c u l a t e d a n d m o i s t u r e a v a i l a b i l i t y i n d e x d e t e r m i n e d a s p e r H a r g r e a v e s
m e t h o d o f 1 9 7 1 , t h e t w o a r e a s a r e i n t h e c l i m a t e c l a s s s e m i - a r i d ( 3 t o 4 
c o n s e c u t i v e months of R/PE > 0 . 3 4 ) .
Thus f r o m a s t u d y o f r a i n f a l l , m o i s t u r e i n d e x , and t h e l e n g t h o f t h e
g r o w i n g s e a s o n f o r t h e t w o l o c a t i o n s f r o m g e n e r a l i z e d a n n u a l , s e a s o n a l ,
o r m o n t h l y d a t a p r e s e n t e d a b o v e , i t a p p e a r s t h a t t h e t w o a r e a s a r e q u i t e
a g r o - e c o l o g i c a l l y s i m i l a r . O n s i m i l a r s o i l s ( e . g . deep/medium deep
V e r t i s o l s ) , t h e r e f o r e , one w o u l d e x p e c t somewhat s i m i l a r a g r i c u l t u r a l
p o t e n t i a l i t i e s . However, r e s u l t s o f f a r m i n g / c r o p p i n g s y s t e m s r e s e a r c h
c a r r i e d o u t a t S h o l a p u r R e s e a r c h S t a t i o n o f t h e A l l I n d i a C o o r d i n a t e d
R e s e a r c h P r o j e c t f o r D r y l a n d A g r i c u l t u r e and a t ICRISAT C e n t e r o v e r t h e
p a s t 5 y e a r s o r s o have c o n c l u s i v e l y shown t h a t :
- I t i s p o s s i b l e t o o b t a i n i n e x c e s s o f 5 t o n n e s p e r h e c t a r e y i e l d s
i n V e r t i s o l s o f ICRISAT C e n t e r b y a d o p t i n g p i g e o n p e a - m a i z e i n t e r c r o p o r
m a i z e - c h i c k p e a s e q u e n t i a l c r o p c o m b i n a t i o n s u n d e r good a g r o n o m i c manage-
ment. 8 The r a i n f a l l use e f f i c i e n c y i s o f t h e o r d e r o f 6 t o 10 kg/mm.
7 T r o l l , C , 1965.
8ICRISAT A n n u a l R e p o r t 1975-76, p p 207; A n n u a l R e p o r t , F a r m i n g Systems
R e s e a r c h P r o g r a m 1976-77, pp 95-
S h o l a p u r







S t a t i o n T h o r n t h w a i t e ' s
m o i s t u r e i n d e x
9- A t S h o l a p u r i t has been f o u n d t h a t monsoon c r o p p i n g i s f a i r l y
u n d e p e n d a b l e w i t h l o n g - d u r a t i o n c r o p s . A s h o r t - d u r a t i o n c r o p o f p e a r l
m i l l e t o r g r a i n l e g u m e f o l l o w e d b y a s o r g h u m g r o w n o n c o n s e r v e d m o i s t u r e
i s s u c c e s s f u l . 9 B u t y i e l d s f r o m y e a r t o y e a r a r e h i g h l y v a r i a b l e a n d
r a i n f a l l use e f f i c i e n c y 1 s q u i t e l o w .
The a i m , t h e r e f o r e , i s t o c h a r a c t e r i z e t h e r a i n f a l l c l i m a t o l o g y t h a t
i s a g r o n o m l c a l l y r e l e v a n t . W e s e l e c t e d s h o r t - t e r m ( w e e k l y ) c l i m a t i c d a t a
i n s t e a d o f m o n t h / s e a s o n o r a n n u a l d a t a . The r a i n f a l l a mounts h a v e been
c h a r a c t e r i z e d i n r e l a t i o n t o t h e i r r e l e v a n c e f o r c r o p w a t e r a v a i l a b i l i t y .
H a r g r e a v e s ( 1 9 7 5 ) has shown t h a t a R a i n f a l l / P o t e n t i a l E v a p o t r a n s p i r a t i o n 1 0
v a l u e o f a t l e a s t 0.34 i s r e q u i r e d t o meet w a t e r r e q u i r e m e n t s o f d r y l a n d
c r o p s . H a r g r e a v e s ( 1 9 7 5 ) c o n s i d e r e d t h a t a d e p e n d a b l e e v e n t o f r a i n f a l l
b a s e d on l o n g - t e r m d a t a i s one w h e r e t h e r a i n f a l l o c c u r s w i t h a p r o b a b i l i t y
o f > 0.75 ( 7 5 % ) . Once t h e c r o p i s p l a n t e d , t h e w a t e r r e q u i r e m e n t I s
f a i r l y c o n t i n u o u s , and hence t h e c o n d i t i o n a l p r o b a b i l i t i e s o f o c c u r r e n c e
o f r a i n f a l l a r e i m p o r t a n t .
The a n a l y s i s f o r i n i t i a l and c o n d i t i o n a l p r o b a b i l i t i e s o f R/PE > 0.33
m e ets most o f t h e r e q u i r e m e n t s a s shown b y t h e p l o t s ( F i g . 2 ) f o r H y d e r a b a d
a n d S h o l a p u r . 1 1 I t i s e v i d e n t t h a t r a i n f a l l d i s t r i b u t i o n a t S h o l a p u r i s
h i g h l y e r r a t i c a s o n l y a c o u p l e o f d i s p e r s e d p o i n t s o f i n i t i a l p r o b a b i l i t y
e x c e e d t h e 7 0 - p e r c e n t t h r e s h o l d . The c o n d i t i o n a l p r o b a b i l i t y o f w e t
p e r i o d f o l l o w e d by w e t p e r i o d [P(W/W)] a l s o f o l l o w s a f a i r l y s i m i l a r
p a t t e r n . I n c o m p a r i s o n , H y d e r a b a d r a i n f a l l a n a l y s i s shows t h a t i t has a 
d e p e n d a b l e r a i n f a l l d i s t r i b u t e d b e t w e e n 18 J u n e t o t h e end o f J u l y and
f r o m a b o u t m i d - A u g u s t t o m i d - S e p t e m b e r . T h i s c l e a r l y b r i n g s o u t t h a t
monsoon r a i n f a l l d u r i n g k h a r i f c r o p p i n g s e a s o n a t S h o l a p u r i s h i g h l y
e r r a t i c and t h e r e f o r e u n d e p e n d a b l e a n d i s p r o b a b l y one o f t h e m a j o r
e n v i r o n m e n t a l f a c t o r s t h a t has l e d t o l o w a g r i c u l t u r a l p r o d u c t i o n e f f i -
c i e n c y . H y d e r a b a d seems t o have much more f a v o r a b l e s e a s o n f o r c r o p
p r o d u c t i o n d u r i n g k h a r i f .
9 I n d i a n F a r m i n g , 1974.
1 0 l t i s c a l l e d M o i s t u r e A v a i l a b i l i t y i n d e x (MAI.), w h e r e d e p e n d a b l e amount
o f r a i n f a l l i s c o n s i d e r e d a s t h e c r i t e r i o n .
1 1 I n d i a M e t e o r o l o g i c a l D e p a r t m e n t has p u b l i s h e d P E v a l u e s f o r most o f
t h e d i s t r i c t s o f t h e I n d i a n s u b c o n t i n e n t (Rao e t a l . 1 9 7 1 b ) .
1 2Monsoon r a i n y season/monsoon c r o p g r o w i n g s e a s o n i n I n d i a .
10
Figure 2 . In i t ia l and conditional rainfal l probabi l i t ies a of R / P E >0.33
at two selected semi-ar id Indian locations.
HYDERABAD 17*27N 78o 28'E Elo 545 m.
SHOLAPUR 17o40'N 75'54'E Elo 479 m.
Explanation of initial and conditional (W/W) and (W/D) probabilities is given on page 4-5.
1 1
A d d i t i o n a l a g r o n o m i c a l l y r e l e v a n t i n f o r m a t i o n t h a t s u c h a n a n a l y s i s
r e v e a l s , when one r e f e r s t o t h e F i g u r e 2 , i s a s f o l l o w s :
( 1 ) H y d e r a b a d has a f a i r l y d e p e n d a b l e commencement o f k h a r i f c r o p p i n g
s e a s o n a r o u n d week No. 2 5 . The s i t u a t i o n i s t h e r e f o r e amenable t o d r y
s e e d i n g i n V e r t i s o l s , w h i l e i n S h o l a p u r s u c h a p r a c t i c e c a n n o t b e
recommended w i t h a n y d e g r e e o f c e r t a i n t y .
( 2 ) A t H y d e r a b a d , i t i s e v i d e n t f r o m t h e r a i n f a l l p r o b a b i l i t y
a n a l y s i s t h a t m i d - s e a s o n b r e a k s i n t h e c o n t i n u i t y o f r a i n f a l l a r e l i k e l y
t o o c c u r d u r i n g 4 t o 6 y e a r s o f a 1 0 - y e a r p e r i o d , o n a n a v e r a g e . O b v i -
o u s l y one w o u l d n o t s e l e c t a c r o p c u l t i v a r t h a t w o u l d b e i n a n a c t i v e
p h a s e o f d e v e l o p m e n t d u r i n g t h i s p e r i o d . E i t h e r a s o l e s h o r t - d u r a t i o n
c r o p ( w h i c h c o m p l e t e s m o s t o f i t s l i f e c y c l e p r i o r t o t h e b r e a k i n r a i n -
f a l l ) o r a l o n g - d u r a t i o n base c r o p w i t h a s h o r t - d u r a t i o n i n t e r c r o p w o u l d
b e b e s t s u i t e d f o r . t h e H y d e r a b a d e n v i r o n m e n t u n d e r d r y l a n d c o n d i t i o n s .
( 3 ) The r a i n f a l l a n a l y s i s f o r S h o l a p u r shows t h a t c r o p s w i t h i n d e -
t e r m i n a t e n a t u r e a n d d r o u g h t - h a r d y c r o p s w o u l d b e more s u i t a b l e , w h e r e a s
a t H y d e r a b a d one c o u l d p r o b a b l y s e l e c t d e t e r m i n a t e o r p e r h a p s e v e n
d r o u g h t - s e n s i t i v e c r o p s , d e p e n d i n g upon s o i l c o n d i t i o n s .
( 4 ) The p o t e n t i a l b e n e f i t f o r s i m i l a r s o i l t y p e s f o r r e c y c l i n g o f
r u n o f f w a t e r w o u l d b e much more f a v o r a b l e i n S h o l a p u r r e g i o n when com-
p a r e d t o H y d e r a b a d .
( 5 ) The w e t / w e t p r o b a b i l i t i e s o f r a i n f a l l a t b o t h t h e l o c a t i o n s
u n d e r c o m p a r i s o n show t h a t i n a b o u t 4 o f 10 y e a r s , r a i n f a l l has a t e n -
d e n c y t o c o n t i n u e a f t e r t h e n o r m a l d a t e o f r e c e s s i o n . C r o p s t h a t a r e
s e n s i t i v e t o a b e r r a t i o n s i n w e a t h e r a t m a t u r i t y s h o u l d n o t b e s e l e c t e d ,
p a r t i c u l a r l y i n t h e V e r t i s o l s .
The a b o v e c o m p a r i s o n b e t w e e n H y d e r a b a d a n d S h o l a p u r i s j u s t one
e x a m p l e o f f a r m i n g o r c r o p p i n g s y s t e m s r e s e a r c h f o r p u r p o s e s o f s e l e c t i n g
c r o p s o r v a r i e t i e s t o s u i t t h e w e a t h e r . D e p e n d i n g upon t h e n a t u r e o f t h e
i n v e s t i g a t o r ' s i n t e r e s t , t h e d a t a c o u l d b e u s e d f o r a n y s t a t i o n f o r
p l a n n i n g s e v e r a l c u l t u r a l p r a c t i c e s - i n c l u d i n g s e l e c t i o n o f m e t h o d s o f
l a n d l a y o u t , s e e d b e d p r e p a r a t i o n , s e l e c t i o n o f s o w i n g d a t e s and m e t h o d s
o f s o w i n g , w e e d i n g , d e g r e e o f m e c h a n i z a t i o n , a n d t y p e o f e q u i p m e n t u s e d .
D a t a on t h e i n i t i a l a n d c o n d i t i o n a l p r o b a b i l i t i e s o f w e e k l y r a i n f a l l
f o r a t l e a s t 5 , 1 0 , and 2 0 m m f o r t h e p r e - r a i n y , r a i n y , p o s t - r a i n y , and
d r y s e a s o n s f o r t h e 7 7 l o c a t i o n s a r e g i v e n i n T a b l e s 2-78. The p r o b a b i -
l i t i e s f o r w i n t e r r a i n s a r e g i v e n w h e r e v e r s u c h r a i n s o c c u r .
12 AGRA
TABLE 2 













































































. . . . T a b l e c o n t i n u e d
D R Y - S E A S O N
P O S T - R A I N Y S E A S O N
R A I N Y S E A S O N
P R E - R A I N Y S E A S O N
Std. > 5 mm > 10 mm > 20 mm Mean





























































































































































































































S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/D W/P (mm)
W I N T E R - R A I N S




















































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 25.5
R a i n y s e a s o n : 673.6
P o s t - r a i n y s e a s o n : 61.5
P o s t - r a i n y d r y s e a s o n : 16.9
W i n t e r r a i n y s e a s o n : 19.8
D r y s e a s o n : 26.6
A n n u a l : 823.9
AGRA 13
14 AHMADNAGAR















































































































1 8 . 7
1 2 . 8
1 2 . 6
2 0 . 7
2 4 . 8
3 3 . 7
3 9 . 2
4 6 . 7
3 9 . 4
2 4 . 9
1 8 . 1
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P R E - R A I N Y S E A S O N






































































































































































A H M A D N A G A R 1 5
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 3 6 . 1
R a i n y s e a s o n : 5 0 3 . 1
P o s t - r a i n y s e a s o n : 54.0
P o s t - r a i n y d r y s e a s o n : 23.6
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 6 1 6 8
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P O S T - R A I N Y S E A S O N

































































































































































































































































































I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF R A I N F A L L AT AJMER
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P R E - R A I N Y S E A S O N
R A I N Y S E A S O N
P O S T - R A I N Y S E A S O N






































































































































































4 1 . 1
4 6 . 1
58.6
36.8




















































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n
R a i n y s e a s o n
P o s t - r a i n y s e a s o n
33.5 P o s t - r a i n y d r y s e a s o n
435.0 W i n t e r r a i n y s e a s o n
25.7 D r y s e a s o n
A n n u a l : 523.3
3 8 . 1
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
18 AKOLA
TABLE 5 
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT AKOLA
P R E - R A I N Y S E A S O N
. . . T a b l e c o n t i n u e d
S t d . . > 5 mm > 10 mm > 20 mm Mean























































































1 . 0 0
1 . 0 0
. 5 0
1 . 0 0
. 5 0







































































































2 1 . 0
5 1 . 8
5 4 . 1
5 4 . 0
5 5 . 7
4 8 . 8
4 7 . 4
7 2 . 8
3 7 . 1
3 5 . 8
2 7 . 6
3 3 . 5
5 0 . 5
4 6 . 0
4 4 . 7
3 1 . 2































1 1 . 9
15.6
8.4












































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n
R a i n y s e a s o n
P o s t - r a i n y s e a s o n
: 2 2 . 2
: 7 1 2 . 0
: 3 5 . 9
P o s t r a i n y d r y s e a s o n : 70.3
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 840.4
S t d . >5 mm > 1 0 mm > 2 0 mm M e a n
Wk. W W/W W/D W W/W W/D W W/W W / D (mm)
20 AMERALI
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT AMERALI
... T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P R E - R A I N Y S E A S O N
R A I N Y S E A S O N
P O S T - R A I N Y S E A S O N






























































































































































































































































































































































































































































































































































































R a i n f a l l : (ram)
P r e - r a i n y s e a s o n : 67.7
R a i n y s e a s o n : 408.2
P o s t r a i n y s e a s o n : 75.6
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : 29.5
A n n u a l : 5 8 1 . 0
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
22 AMRITSAR
TABLE 7 














































































. . . T a b l e c o n t i n u e d



















































































































































































































P R E - R A I N Y S E A S O N
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
AMRITSAR 23
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 30.4
R a i n y s e a s o n : 426.0
P o s t - r a i n y 9 e a s o n : 75.7
P o s t r a i n y d r y s e a s o n : -
W i n t e r r a i n y s e a s o n : 1 1 4 . 6 
D r y s e a s o n : -
A n n u a l : 646.7
S t d . > 5 mm > 1 0 mm > 2 0 mm M e a n


































































































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT ANAND
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)

















































































































































































































2 2 . 8
0 5 . 3
0 7 . 1







































































0 1 . 4
0 1 . 1
00.4
00.7
0 1 . 1
0 1 . 9
0 0 . 9
ANAND 2 5
49 . 0 0 . 0 0
50 . 0 0
5 1 . 0 0
52 . 0 0
1 . 0 0
2 . 0 0
3 . 0 3
4 . 0 0
5 . 0 0
6 . 0 3
7 . 0 0
8 . 0 3
9 . 0 0
10 . 0 0
1 1 . 0 0
12 . 0 3
13 . 0 0
14 . 0 0
15 . 0 0
16 . 0 3
17 . 0 0
18 . 0 3
19 . 0 0
20 . 0 0
2 1 . 0 0









































































































































































































































A n n u a l : 9 0 9 . 5
R a i n f a l l : ( m m )
P r e - r a i n y s e a s o n : 2 1 . 8 P o s t - r a i n y d r y s e a s o n : 1 7 . 4
R a i n y s e a s o n : 8 3 5 . 1 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n ; 3 5 . 2 D r y s e a s o n : -
S t d . >5 mm >10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W D W W/W W/D (mm)
S t d . > 5 mm > 10 mm > 20 mm Mean









































































































































































































1 3 . 9
1 8 . 5
1 7 . 1
2 1 . 0
7 . 5
7 , 3
1 3 . 0
7 . 6
1 0 . 1
1 8 . 6
1 5 . 3
1 4 . 6
1 0 . 8
1 9 . 6
2 5 . 7
1 7 . 5
1 5 . 8
2 8 . 8
5 4 . 0
3 9 . 8
. . . T a b l e c o n t i n u e d .
26 ANANTAPUR
T A B L E 9 
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T ANANTPUR
P R E - R A I N Y S E A S O N










































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n
R a i n y s e a s o n




P o s t - r a i n y d r y s e a s o n
W i n t e r r a i n y s e a s o n
D r y s e a s o n
22.0
A n n u a l : 590.2


























































































S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
28 AURANGABAD
TABLE 10
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT AURANGABAD
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm >20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P R E - R A I N Y S E A S O N
R A I N Y S E A S O N











































































































































































































































































































A n n u a l : 736.2
S t d . > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W. W/W W/D W W/W W/D (mm)




















































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 1 5 . 8
R a i n y season : 6 2 8 . 9
P o s t - r a i n y season : 5 1 . 8
P o s t - r a i n y d r y s e a s o n : — 
W i n t e r r a i n y season : -
D r y season : 3 9 . 7
3 0 BANARAS
T A B L E 1 1
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T BANARAS
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)































































































































































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 3 9 . 9
R a i n y s e a s o n : 9 4 6 . 8
P o s t - r a i n y s e a s o n : 2 0 . 0
P o s t - r a i n y d r y s e a s o n : 1 6 . 1
W i n t e r r a i n y season : 61.5
D r y season : -
A n n u a l : 1084.3



































































S t d . > 5 mm > 10 mm >20 mm Mean
Wk. W W/W W/D W. W/W W/D W W/W W/D (mm)
3 2 BANGALORE
T A B L E 12
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT BANGALORE
. . T a b l e c o n t i n u e d










































































































































































































































































































P R E - R A I N Y S E A S O N
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
B A N G A L O R E 3 3






































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 22.4
R a i n y season : 754.7
P o s t - r a i n y s e a s o n : 26.5
P o s t - r a i n y d r y s e a s o n : 26.5
W i n t e r - r a i n y s e a s o n : -
D r y season : -
A n n u a l : 826.9
S t d . > 5 mm > 10 mm >20 mm Mean
Wk. W W/W W/D ' W W/W W/D W W/W W/D (mm)
















































































































T A B L E 1 3
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T BANSWARA
S t d . >5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P R E - R A I N Y S E A S O N
R A I N Y S E A S O N
P O S T - R A I N Y S E A S O N































































































































































































































































































. . . T a b l e c o n t i n u e d



































































































































































































































































A n n u a l : 9 3 9 . 4
S t d . >5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 3 3 . 1
R a i n y s e a s o n : 864.6
P o s t - r a i n y s e a s o n : 16.7
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : 25.0
36 BAREILLY
TABLE 14
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT BAREILLY
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)










































































































































































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 3 2 . 1
R a i n y s e a s o n :876.2
P o s t - r a i n y s e a s o n : 73.7
P o s t - r a i n y d r y s e a s o n : 15.9
W i n t e r r a i n y s e a s o n : 66.2
D r y s e a s o n : 8.5
S t d . >5 mm > 1 0 mm > 2 0 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
A n n u a l : 1072.6
D R Y S E A S O N

























































I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T BELGAUM
T A B L E 1 5










































































































































































































































































































. . . T a b l e c o n t i n u e d













































S t d . > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)
BELGAUM 39
R a i n f a l l : (mm)
Pre-rainy season : 32.2
Rainy season :1268.5
Post-rainy season : 47.7
Post-rainy dry season: -
Winter rainy season : -











































































































































































































































S t d . > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P O S T - R A I N Y S E A S O N
4 0 BELLARY
T A B L E 1 6
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T BELLARY






















































































































































































































































































































































. T a b l e c o n t i n u e d
R A I N Y S E A S O N
S t d . >5mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)




























































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 2 2 . 7 P o s t - r a i n y d r y s e a s o n : -
R a i n y season : 2 5 5 . 8 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y season : 3 5 . 4 D r y season : 1 9 . 4













































P O S T - R A I N Y S E A S O N
S t d . > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)
A n n u a l : 5 3 3 . 3
42 BHIR
TABLE 17
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT BHIR
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)













































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 19.8
R a i n y season : 586.0
P o s t - r a i n y season : 63.5
P o s t - r a i n y d r y season : -
W i n t e r r a i n y season : -
D r y season : 42.6
A n n u a l : 711.9
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)






















































































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT BHUJ





































































































































. . . T a b l e c o n t i n u e d
S t d . >5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)



























































































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 29.8
R a i n y s e a s o n : 174.7
P o s t - r a i n y s e a s o n : 98.7
P o s t - r a i n y d r y s e a s o n : 34.4
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : — 
A n n u a l : 337.6
S t d . >5 mm > 1 0 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
4 6 B I J A P U R
TABLE 19
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T B I J A P U R
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)












































































































































































































































































































1 3 . 1
15.4
25.6
1 3 . 1


















R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 40.8 P o s t - r a i n y d r y s e a s o n : 1 8 . 1
R a i n y s e a s o n : 439.9 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 66.3 D r y s e a s o n : -
A n n u a l : 5 6 5 . 1
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/P W W/W W/D (mm)

































































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT BIKANER
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
































































































































































































































































































































































































































































































































































































R a i n f a l l (mm)
P r e - r a i n y s e a s o n : 31.6
R a i n y s e a s o n : 170.5
P o s t - r a i n y s e a s o n : 53.3
A n n u a l :
P o s t - r a i n y d r y s e a s o n : 45.5
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
300.9
S t d . >5 mm > 1 0 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
50 CHITRADURGA
TABLE 21









































































































































































































































































. . . T a b l e c o n t i n u e d













































P R E - R A I N Y S E A S O N
S t d . > 5 mm > 10 mm > 20 mm Mean.
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
CHITRADURGA 5 1
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 16.6 P o s t - r a i n y d r y s e a s o n : 2 4 . 1
R a i n y s e a s o n : 5 3 2 . 1 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 58.2 D r y s e a s o n : -













































































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT CHITTOOR
T a b l e c o n t i n u e d
S t d . >5 mm >10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)













































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 37.2
R a i n y season : 632.9
P o s t - r a i n y season : 130.1
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : 2 7 . 4
A n n u a l : 827.6
S t d . >5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)






















































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT COIMBATORE
. . . T a b l e c o n t i n u e d
std. > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)


































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 18.0
R a i n y s e a s o n :197.3
P o s t - r a i n y s e a s o n : 6 4 . 1
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y s e a s o n : 271.3
D r y s e a s o n : 51.4
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
































































































































































































































































































A n n u a l : 6 0 2 . 1
56 CUDDAPAH
TABLE 24








































































































































































































































. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)











































































1 1 . 6
1 4 . 5
1 2 . 7
R A I N Y - S E A S O N
CUDDAPAH 57
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 5 7 . 2
R a i n y s e a s o n : 6 3 4 , 2
P o s t - r a i n y s e a s o n : 3 7 , 2
P o s t - r a i n y d r y s e a s o n : 23.2
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 752.2
S t d . >5 mm > 10 mm >20 mm Mean












































































































































































































































































T A B L E 2 5
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T DALTONGANJ
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)




















































































































































































































































8 7 . 1
90.1






















































D A L T O N G A N J 5 9
R a i n f a l l : (mm)
P r e - r a i n y season : 3 5 . 8
R a i n y season : 1 0 4 6 . 6
P o s t - r a i n y season : 3 3 . 9
P o s t - r a i n y d r y season : -
W i n t e r r a i n y season : -
D r y s e a s o n : 9 6 . 5
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm) 




















































































































































































































































































A n n u a l : 1 2 1 2 . 8
6 0 DEESA
T A B L E 2 6
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T DEESA
P R E - R A I N Y S E A S O N
. . . T a b l e c o n t i n u e d
Std. > 5 mm > 10 mm > 20 mm Mean























































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 22.1
R a i n y season : 483.8
P o s t - r a i n y season : 41.9
P o s t - r a i n y d r y s e a s o n : 2 9 . 3
W i n t e r r a i n y season : -
D r y s e a s o n : -
A n n u a l : 577.1
DEESA 6 1
S t d . >5 mm >10 mm >20 mm Mean











































































































































































































































































































T A B L E 2 7
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S OF R A I N F A L L AT DHAR
P R E - R A I N Y S E A S O N

















































































































































































P O S T - R A I N Y S E A S O N































1 3 . 9
1 1 . 6
1 9 . 5













































Std. > 5 mm >10 mm >20 mm Mean































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 25.9 P o s t - r a i n y d r y s e a s o n : 38.0
R a i n y s e a s o n : 844.9 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 45.0 D r y s e a s o n : -
A n n u a l : 953.8
S t d . >5 mm >10 mm > 2 0 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
64 DHARMPURI
TABLE 28
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T DHARMPURI












































































































































































































































































































































. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean






























































4 2 . 3
3 1 . 2
3 3 . 8
3 5 . 0
2 2 . 6
2 1 . 1







































































1 4 . 2










































































































R a i n f a l l : (mm)
P r e - r a i n y season : 4 7 . 3
R a i n y season : 7 5 9 . 6
P o s t - r a i n y season : 5 8 . 3
P o s t - r a i n y d r y season: -
W i n t e r r a i n y season : -
D ry season : 13.5
A n n u a l : 878.7
S t d . >5 mm >10 mm >20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)
66 DHARWAR
TABLE 2 9
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF R A I N F A L L A T DHARWAR
.. . T a b l e c o n t i n u e d
S t d . >5 mm > 1 0 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)










































































































































































































































































































































































































































































































































A n n u a l : 7 6 6 . 2
R a i n f a l l : (mm)
P r e - r a i n y season : 2 5 . 2
R a i n y s e a s o n : 7 0 6 . 0
P o s t - r a i n y s e a s o n : 1 8 . 8
P o s t - r a i n y d r y s e a s o n : 1 6 . 2
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
Std. >5 mm > 1 0 mm >20 mm Mean



















































2 9 . 5
3 2 . 0
2 4 . 7
2 7 . 8
1 4 . 8
68 DOHAD
TABLE 30
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT DOHAD
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm >20 mm Mean
Wk. W W W W/D W W/W W/D W W/W W/D (mm)



































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 13.2
R a i n y season : 718.6
P o s t - r a i n y season : 45.8
S td. >5 mm >10 mm >20 mm Mean































































































































































































































































































P o s t - r a i n y d r y s e a s o n : 27.4
W i n t e r r a i n y season : -
D r y season : -
A n n u a l : 805.0
70 DUNGARPUR
TABLE 3 1
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT DUNGARPUR
. . . T a b l e c o n t i n u e d
S td. > 5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)































































































































































































































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 14.4 P o s t - r a i n y d r y season: 24.3
R a i n y season : 654.5 W i n t e r r a i n y season : -
P o s t - r a i n y season : 23.1 Dry season : -
A n n u a l : 716.3
Std. >5 mm > 1 0 mm > 2 0 mm Mean
Wk. W WW W/D W W/W W/D W W/W W/D (mm)
7 2 GANGANAGAR
T A B L E 3 2
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T GANGANAGAR
. . . T a b l e c o n t i n u e d
Std. > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)













































































































































































































































































































G A N G A N A G A R 7 3
R a i n f a l l : ( m m )
P r e - r a i n y season : 43.2
R a i n y season : 186.3
P o s t - r a i n y season s 41.6
S t d . >5 mm >10 mm >20 mm Mean




















































































































































































































































































P o s t - r a i n y d r y s e a s o n : 60.4
W i n t e r r a i n y s e a s o n : -
D r y season : -
A n n u a l : 331.5
74 GOGHA
TABLE 33
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT GOGHA
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm »20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)






















































































































































































2 3 . 1
35.0


























1 6 . 1
6.5















































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n
R a i n y s e a s o n
P o s t - r a i n y s e a s o n
15.0 P o s t - r a i n y d r y s e a s o n : 36.6
541.6 W i n t e r r a i n y s e a s o n : -
22.6 D r y s e a s o n : -
A n n u a l : 6 1 5 . 8
S t d . >5 mm > 10 mm > 20 mm M e a n

































































































































































































































































































I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF R A I N F A L L AT GORAKHPUR
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)



































































































































































































































































































































G O R A K H P U R 7 7




































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 28.5
R a i n y s e a s o n :1147.9
P o s t - r a i n y s e a s o n : 30.4
P o s t - r a i n y d r y s e a s o n : 18.3
W i n t e r r a i n y s e a s o n : 33.6
D r y s e a s o n : 21.3
A n n u a l : 1280.5
S t d . >5 mm >10 mm >20 mm M e a n





























































































































































T A B L E 3 5
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T GULBARGA































































































































































































2 3 . 7
2 3 . 4
2 8 . 3
3 1 . 0
2 8 . 1
3 1 . 4
3 4 . 2
3 5 . 1
3 2 . 5
2 4 . 0
2 9 . 5
4 1 . 1
3 3 . 9
3 6 . 4
4 7 . 5
5 7 . 1
4 4 . 3
2 3 . 0
2 3 . 0
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
















































































































P O S T - R A I N Y S E A S O N
R a i n f a l l : (mm)
P r e - r a i n y season : 6 5 . 2
R a i n y season : 6 2 7 . 5































































































































































































































































P o s t - r a i n y d r y season: -
W i n t e r r a i n y season : -
D ry season : 30.7
A n n u a l : 770.9
Std. > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)
80 HISSAR
TABLE 36
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT HISSAR
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm > 2 0 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)



























































































































































































2 0 . 1
12.0
12.9

























































































H I S S A R 8 1
S t d . > 5 mm > 10 mm > 20 mm Mean












































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 32.7 P o s t - r a i n y d r y s e a s o n : 16.8
R a i n y s e a s o n : 223.3 W i n t e r r a i n y s e a s o n : 34.2
P o s t - r a i n y s e a s o n : 60.9 D r y s e a s o n : 31.9
A n n u a l : 399.8
82 HYDERABAD
TABLE 37
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT HYDERABAD
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)























































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 51.4 P o s t - r a i n y d r y s e a s o n : 36.5
R a i n y season : 630.7 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 64.7 D r y season : -
A n n u a l : 783.3
S t d . >5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)












































































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT INDORE
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)


















































































































































































































3 2 . 1
















































































A n n u a l : 1 0 0 1 . 4
S t d . >5 mm > 1 0 mm > 2 0 mm Mean































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 24.0
R a i n y season : 890.5
P o s t - r a i n y season : 34.3
P o s t - r a i n y d r y s e a s o n : 52.6
W i n t e r r a i n y season : -
D r y s e a s o n : -
8 6 JABALPUR
TABLE 3 9
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S O F R A I N F A L L A T JABALPUR
. . . T a b l e c o n t i n u e d
S t d > 5 mm > 1 0 mm > 2 0 mm Mean
Wk. W W/W W W W/W W/D W W/W W/D (mm)






















1 3 . 1









































































































































































8 8 . 1
94.0











































































































J A B A L P U R 8 7



























































































































































D R Y S E A S O N
A n n u a l : 1 3 7 3 . 7
S t d . >5 mm >10 mm > 20 mm Mean


























































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 21.0
R a i n y s e a s o n :1203.6
P o s t - r a i n y s e a s o n : 38.5
P o s t - r a i n y d r y s e a s o n : 30.7
W i n t e r r a i n y s e a s o n : 64.2
D r y s e a s o n : 15.7
8 8 J A I P U R
T A B L E 4 0




















































1 0 . 2
2 . 7
1 2 . 6
1 1 . 0
R A I N Y S E A S O N



































































































































1 4 . 4
2 8 . 5
4 3 . 0
6 1 . 2
6 2 . 9
2 6 . 8
5 5 . 9
6 0 . 6
6 4 . 2
3 8 . 4
3 0 . 4
3 3 . 0
1 8 . 0





















2 1 . 3
1 8 . 0













1 . 0 0
. 0 0




















































P R E - R A I N Y S E A S O N
S t d . > 5 mm >10 mm > 2 0 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
JAIPUR 89
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 39.8 P o s t - r a i n y d r y s e a s o n : 14.4
R a i n y s e a s o n :537.3 W i n t e r r a i n y s e a s o n : 16,5
P o s t - r a i n y s e a s o n : 39.3 D r y s e a s o n : 2 2 . 1
A n n u a l : 669.4
S t d . > 5 mm >10 mm >20 mm Mean

































































































































































































































































































9 0 J A I S A L M E R
T A B L E 4 1
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T J A I S A L M E R


































R A I N Y S E A S O N





































































































































. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm >20 mm Mean































































































































1 3 . 1
16.0






A n n u a l : 199.5
S t d . >5 mm >10 mm > 2 0 mm Mean




















































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 17.0
R a i n y s e a s o n : 54.2
P o s t - r a i n y s e a s o n : 107.8
P o s t - r a i n y d r y s e a s o n : 20.5
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
92 JALGAON
TABLE 42
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT JALGAON
. . . T a b l e c o n t i n u e d
S t d . >5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)



































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 13.8
R a i n y s e a s o n : 673.4
P o s t - r a i n y s e a s o n : 34.3
P o s t - r a i n y d r y s e a s o n : 53.4
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
S t d . > 5 mm >10 mm >20 mm Mean































































































































































































































































































A n n u a l : 774.9
9 4 JHABUA
TABLE 43
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF R A I N F A L L AT JHABUA
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)


































































































































































































































































































J H A B U A 9 5
A n n u a l : 7 6 5 . 9
S t d . >5 mm > 10 mm >20 mm Mean































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 19.8
R a i n y s e a s o n : 700.4
P o s t - r a i n y s e a s o n : 20.7
P o s t - r a i n y d r y s e a s o n : 25.0
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
96 JODHPUR
TABLE 44
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT JODHPUR
. . . T a b l e c o n t i n u e d




> 1 0 mm 
W W/W W/D
>20 mm
w w / w W/D
M e a n
(mm)































































































































































































































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 
R a i n y s e a s o n : 297.2
P o s t - r a i n y s e a s o n : 39.4
P o s t - r a i n y d r y s e a s o n : 46.0
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
S t d . > 5 mm >10 mm >20 mm Mean.
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
A n n u a l : 382.6
98 JULLUNDER
TABLE 45
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT JULLUNDER
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)











































































































































































3 9 . 9






















































































































J U L L U N D E R 9 9










































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 24.5
R a i n y s e a s o n : 530.3
P o s t - r a i n y s e a s o n : 115.8
P o s t - r a i n y d r y s e a s o n : 9.3
W i n t e r r a i n y s e a s o n : 1 1 6 . 1
D r y s e a s o n : 12.2
A n n u a l : 8 0 9 . 1
S t d . >5 mm >10 mm >20 mm Mean

























I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT KOLAR
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm >20 mm Mean
W k . W W/W W/D W W/W W/D W W/W W/D (mm)











































































































































































































































































































K O L A R 1 0 1
A n n u a l : 7 2 5 . 7
S t d . > 5 mm >10 mm >20 mm Mean






















































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 62.7
R a i n y s e a s o n : 601.8
P o s t - r a i n y s e a s o n : 35.9
P o s t - r a i n y d r y s e a s o n : 25.3
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
1 0 2 KOTA
T A B L E 4 7
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T KOTA


































































































































































































































































































. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
KOTA 1 0 3
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 25.8
R a i n y s e a s o n : 718.3
P o s t - r a i n y s e a s o n : 2 3 . 1
P o s t - r a i n y d r y s e a s o n : 33o7
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 800.9
S t d . > 5 mm >10 mm >20 mm Mean































































































































































































































































































1 0 4 KURNOOL
TABLE 4 8
I N I T I A L AND CONDI T I O N A L P R O B A B I L I T I E S OF R A I N F A L L AT KURNOOL
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
W k . W W/W W/D W W/W W/D W W/W W/D (mm)

































































































































































































































































































































KURNOOL 1 0 5
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 46.9
R a i n y s e a s o n : 5 1 7 . 1
P o s t - r a i n y s e a s o n : 33.7
P o s t - r a i n y d r y s e a s o n : 3 2 . 1
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 629.8
106 LUCKNOW
TABLE 49
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT LUCKNOW
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm >20 mm M e a n
W k . W W/W W / D W W/W W/D W W/W W/D (mm)


















































































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 32.3 P o s t - r a i n y d r y s e a s o n : 25.7
R a i n y s e a s o n : 866.3 W i n t e r r a i n y s e a s o n : 29.3
P o s t - r a i n y s e a s o n : 26.4 D r y s e a s o n : 31.7
A n n u a l : 1011.7
S t d . > 5 mm > 10 mm > 20 mm M e a n

















































































































































D R Y S E A S O N
108 LUDHIANA
TABLE 50
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT LUDHIANA
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm > 2 0 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)

























































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 2 8 . 6
R a i n y s e a s o n : 5 2 7 . 5
P o s t - r a i n y s e a s o n : 6 9 . 7
P o s t - r a i n y d r y s e a s o n : 9.5
W i n t e r - r a i n y s e a s o n : 105.8
D r y s e a s o n : 19.9
A n n u a l : 761.0
S t d . > 5 mm > 10 mm > 2 0 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)












































































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT MADURAI
. . . T a b l e c o n t i n u e d
S t d . > 5mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)












































































































































































































































































































































M A D U R A I 1 1 1
P O S T - R A I N Y S E A S O N
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 213.2 P o s t - r a i n y d r y s e a s o n : -
R a i n y s e a s o n : 590.4 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 46.0 D r y s e a s o n : 34.3
A n n u a l : 883.9
S t d . > 5 mm > 10 mm > 20 mm Mean






















































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OP RAINFALL AT MAHBOOBNAGAR
. . . T a b l e c o n t i n u e d
S t d , > 5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)











































































































































































































































































































M A H B O O B N A G A R 1 1 3
S t d . > 5 mm > 10 mm > 20 mm Mean






















































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 45.4
R a i n y s e a s o n : 726.2
P o s t - r a i n y s e a s o n : 28.7
P o s t - r a i n y d r y s e a s o n : 30.2
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 830.5
114 MALEGAON.
TABLE 53
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT MALEGAON
. . . T a b l e c o n t i n u e d
S t d . > 5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)




















































































































































































































































1 1 . 1




































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 15.3
R a i n y s e a s o n :422.5
P o s t - r a i n y s e a s o n : 35.7
P o s t - r a i n y d r y s e a s o n : 54.4
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
S t d . > 5 mm >10 mm >20 mm Mean









































































































































































































































































A n n u a l : 527.9
1 1 6 MANDYA
T A B L E 5 4
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T MANDYA


































































































































































































































































































































































. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
M A N D Y A 1 1 7
R a i n f a l l : (mm)
P r e - r a i n y season : 2 7 . 9
R a i n y season : 6 6 7 . 0
P o s t - r a i n y season : 4 5 . 5
P o s t - r a i n y d r y season : -
W i n t e r r a i n y season : -
D r y season : 2 3 . 2
A n n u a l : 763.6
S t d . > 5 mm > 10 mm > 20 mm Mean































































































































































































































1 1 8 MYSORE
TABLE 55

































1 0 . 1

























































































































































































































































































1 8 . 7
1 2 . 0
16 .3
2 8 . 4
3 4 . 2
3 9 . 8
3 5 . 3
2 1 . 1
1 8 . 5
2 1 . 4
1 1 . 2
1 0 . 7
17 .5
1 7 . 7
17 .9
1 5 . 4
1 6 . 1
1 6 . 0
1 6 . 7
1 5 . 2
2 0 . 7
1 4 . 8
2 3 . 4
3 2 . 1
3 5 . 9
4 1 . 5
4 5 . 7
3 5 . 3
. . . T a b l e c o n t i n u e d
P R E - R A I N Y S E A S O N
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
M Y S O R E 1 1 9
R a i n f a l l : (mm)
P r e - r a i n y season : 1 9 . 4 P o s t - r a i n y d r y s e a s o n : -
R a i n y season : 739 .2 W i n t e r r a i n y season : -
P o s t - r a i n y season : 2 5 . 8 D r y season : 1 9 . 9
A n n u a l : 8 0 4 . 3
S t d . > 5 mm >, 10 mm > 20 mm Mean










































































































































































































































1 2 0 NANDED
T A B L E 5 6
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S OF R A I N F A L L AT NANDED
. . . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)


































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 15.8 P o s t - r a i n y d r y s e a s o n : 5 3 . 1
P o s t - r a i n y season : 806.9 W i n t e r r a i n y season : -
P o s t - r a i n y season : 39.1 D r y season : -
A n n u a l : 914.9
D R Y S E A S O N
S t d . > 5 mm » 1 0 mm > 20 mm Mean

































































































































































































































































































I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT NASIK
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)



































































































































































































































































































A n n u a l : 667.6
S t d . > 5 mm > 10 mm > 20 mm Mean































































































































































































































































































P o s t - r a i n y d r y season : -
W i n t e r r a i n y season : -
D r y season : 45.5
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 35.6
R a i n y season : 525.1
P o s t - r a i n y season : 62.4
126 ONGOLE
TABLE 59
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF R A I N F A L L AT ONGOLE
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)






















































































































































































































































































































P O S T - R A I N Y S E A S O N
48 .17 .20 .13 .17 .20 .13 .10 .00 .08 7.2
ONGOLE 1 2 7
A n n u a l : 829.0
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)






























































































































































































































































P o s t - r a i n y d r y season : -
W i n t e r r a i n y season : -
D r y season : 7 1 . 0
R a i n f a l l : (mm)
P r e - r a i n y season : 50.1
R a i n y season : 700.7
P o s t - r a i n y season : 7.2
1 2 8 OSMANABAD
TABLE 6 0
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT OSMANABAD
...Table c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)



































































































































































































































































































































































OSMANABAD 1 2 9
R a i n f a l l : (mm)
P r e - r a i n y season : 56.9
R a i n y season : 702.3
P o s t - r a i n y season : 49.2
P o s t - r a i n y d r y season: — 
W i n t e r r a i n y season : -
Dry season : 34.2
A n n u a l : 842.6
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
45 .26 .29 .08 .17 .18 .09 .12 .13 .07 7.3


















































































































































































































1 3 0 PADEGAON
TABLE 6 1
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF R A I N F A L L AT PADEGAON
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm >20 mm M e a n
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)














































































































































23 . 9 
11.6

















































































































































































PADEGAON 1 3 1
R a i n f a l l : (mm.)
P r e - r a i n y s e a s o n : 138.5 P o s t - r a i n y d r y s e a s o n : 12.2
R a i n y s e a s o n : 376.2 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 4 9 . 1 D r y s e a s o n : -
A n n u a l : 576.0
S t d . > 5 mm > 10 mm > 20 mm Mean










































































1 1 . 0
7.2
1 5 . 6
10.5
4.8

















































































































































































132 P A L I
TABLE 62
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT PALI
. . . T a b l e c o n t i n u e d

































1 4 . 1




































































































































1 7 . 1
9.5





































































































































S t d . >5 mm > 1 0 mm > 20 mm M e a n
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
P A L I 133
S t d . >5 mm > 10 mm > 20 mm Mean




















































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 3 9 . 1
R a i n y s e a s o n : 317.6
P o s t - r a i n y s e a s o n : 55.0
P o s t - r a i n y d r y s e a s o n : 38.5
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 450.2
134 PATIALA
TABLE 63
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT PATIALA
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)












































































































































































































































































































P A T I A L A 135
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 2 4 . 3 P o s t - r a i n y d r y s e a s o n : 4 2 . 2
R a i n y s e a s o n : 6 1 9 . 3 W i n t e r r a i n y s e a s o n : 8 7 . 1
P o s t - r a i n y s e a s o n : - D r y s e a s o n : 1 3 . 3
A n n u a l : 7 8 6 . 2
S t d . > 5 m m > 1 0 m m > 2 0 m m M e a n
W k . W W / W W / D W W / W W / D W W / W W / D ( m m )





















































































































































































































































































1 3 6 POONA
TABLE 6 4
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT POONA
...Table c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
































































































































































































































































































































POONA 1 3 7
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 46.4
R a i n y s e a s o n : 564.7
P o s t - r a i n y s e a s o n : 60.2
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : 1 9 . 8
A n n u a l : 691.1
S t d . > 5 mm > 10 mm > 20 mm Mean































































































































































































































































1 3 8 RAJKOT
. . . T a b l e c o n t i n u e d
TABLE 6 5
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T RAJKOT
S t d . > 5 mm > 10 mm > 20 mm Mean
w k . W W/W W/D W W/W W/D W W/W W/D (m m) 

































































































































































































































































































A n n u a l : 7 0 4 . 3
RAJKOT 1 3 9
S t d . > , 5 m m > 1 0 m m > 2 0 m m M e a n































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : - P o s t - r a i n y d r y s e a s o n : 27.6
R a i n y s e a s o n : 5 6 5 . 3 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 111.4 D r y s e a s o n : -
140 RAICHUR
TABLE 66
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT RAICHUR
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)














































































































































































































































































































































































R A I C H U R 1 4 1
Std. > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)


















































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 4 6 . 3
R a i n y season : 5 5 8 . 2
P o s t - r a i n y season : 5 3 . 9
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y season : — 
D r y season : 2 4 . 1
A n n u a l : 6 8 2 . 5
1 4 2 RA IPUR
T A B L E 5 0
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T RA IPUR
Std. > 5 mm > 10 mm > 20 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)






















































































































































































































































































































. . . T a b l e c o n t i n u e d
RAIPUR 143
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 111.0 P o s t - r a i n y d r y s e a s o n : 18.6
R a i n y s e a s o n :1174.2 W i n t e r r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 32.6 Dry s e a s o n : -
A n n u a l : 1336.4
S t d . >5 mm >10 mm >20 mm M e a n











































































































































































































































































1 4 4 RAMANATHAPURAM
TABLE 68
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT RAMANATHAPURAM
. . . „ T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
































































































































































































































































































R A M A N A T H A P U R A M 1 4 5
S t d . >5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W D W W/W W/D (mm)
































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 105.6
R a i n y season : 560.3
P o s t - r a i n y s e a s o n : 193.5
P o s t - r a i n y d r y s e a s o n : 12.8
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 872.2
146 REWA
TABLE 69
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT REWA
. . . T a b l e c o n t i n u e d
S t d . >5 mm >10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)







































































































































































































































1 3 . 1
7.9
3.5













































REWA 1 4 7
S t d . >5 mm > 10 mm > 20 mm Mean












































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 15.0 P o s t - r a i n y d r y s e a s o n : 19.4
R a i n y s e a s o n : 961.4 W i n t e r r a i n y s e a s o n : 43.9
P o s t - r a i n y s e a s o n : 24.5 D r y s e a s o n : 14.7
A n n u a l : 1078.9
1 4 8 SALEM
T A B L E 7 0
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T SALEM
S t d . > 5 mm > 10 mm > 2 0 mm Mean
wk. W W/W W/D W W/W W/D W W/W W/D (mm)











































































































































































































































































































. . . T a b l e c o n t i n u e d
SALEM 1 4 9
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 23.6 P o s t - r a i n y d r y s e a s o n : 31.7
R a i n y s e a s o n :864.5 W i n t e r r a i n y season : -
P o s t - r a i n y s e a s o n : 34.3 Dry s e a s o n : -
A n n u a l : 9 5 4 . 1
S t d . > 5 mm > 10 mm > 20 mm Mean



































































































































1 2 . 1
7.0
3.2
















































































































































1 5 0 SANGLY
TABLE 7 1
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S O F R A I N F A L L A T SANGLY
. . . T a b l e c o n t i n u e d
S t d . >5 mm > 10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
































































































































































































































































































S A N G L Y 1 5 1




























































































































































































A n n u a l : 6 2 0 . 2
S t d . >5 mm >10 mm >20 mm M e a n































3 1 . 1
28.6
2 6 . 1

































































1 7 . 1
2.8
R a i n f a l l : (mm)
P r e - r a i n y season : 10.9
R a i n y s e a s o n : 510.2
P o s t - r a i n y season : 81.5
P o s t - r a i n y d r y s e a s o n : 17.6
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
1 5 2 SATARA
T A B L E 7 2
I N I T I A L AND C O N D I T I O N A L P R O B A B I L I T I E S O F R A I N F A L L A T SATARA

































































































































































































































































































































. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)




















































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 75.1
R a i n y season : 958.2
P o s t - r a i n y season : 73.6
P o s t - r a i n y d r y season : -
W i n t e r r a i n y season : -
D r y season : 18.6
A n n u a l : 1125.5
D R Y S E A S O N
47 .24 .00 .11 .22 .00 .07 .14 .00 .03 9.0
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
154 SHOLAPUR
TABLE 73
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT SHOLAPUR
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm >20 mm M e a n
W k . W W/W W / D W W/W W / D W W/W W/D ( m m )































































































































































































































































1 3 . 6
31.0
28.7







2 7 . 0
3 4 . 1
3 0 . 0
4 6 . 2
3 7 . 1





1 5 . 5
1 8 . 0
SHOLAPUR 1 5 5
P O S T - R A I N Y S E A S O N
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 26.5 P o s t - r a i n y d r y s e a s o n : 41.4
R a i n y s e a s o n : 676.6 W i n t e r - r a i n y s e a s o n : -
P o s t - r a i n y s e a s o n : 11.0 D r y s e a s o n : -
A n n u a l : 755.2
S t d . >5 mm >10 mm >20 mm Mean













































































































































































































































































































I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT SIKAR
S t d . >5 mm > 10 mm >20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)













































































































































































































































































































. . . T a b l e c o n t i n u e d
SIKAR 157
A n n u a l : 4 6 7 . 1
S t d . >5 mm >10 mm >20 mm Mean




















































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y season : 36.0
R a i n y season : 360.8
P o s t - r a i n y season : 24.6
P o s t - r a i n y d r y s e a s o n : 45.7
W i n t e r r a i n y season : -
D r y season : -
1 5 8 T I R U C H I R A P A L L I
TABLE 75























































































































































































































































































































































. . . T a b l e c o n t i n u e d
P R E - R A I N Y S E A S O N
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
TIRUCHIRAPALLI 159
R a i n f a l l : (mm)
P r e - r a i n y season : 2 3 0 . 9
R a i n y s e a s o n : 5 6 9 . 4
P o s t - r a i n y s e a s o n : 5 5 . 9
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y season : -
D r y s e a s o n : 2 6 . 6
A n n u a l : 882.8
S t d . > 5 mm > 10 mm > 20 mm Mean












































































































































































































































I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT TUMKUR
. . . T a b l e c o n t i n u e d
S t d > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)























































































































































































































































































































































TUMKUR 1 6 1









































1 8 . 3
1 0 . 7
1 0 . 1
6 . 5




























































































































































































A n n u a l : 8 2 7 . 9
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 3 5 . 2 P o s t - r a i n y d r y s e a s o n : -
R a i n y season : 7 2 0 . 5 W i n t e r r a i n y season : — 
P o s t - r a i n y s e a s o n : 4 5 . 6 D r y s e a s o n : 2 6 . 6
1 6 2 UDAIPUR
TABLE 77
I N I T I A L AND CONDITIONAL P R O B A B I L I T I E S OF RAINFALL AT UDAIPUR
. . . T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)































































































































































































































































































































































































































































































































































































R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 14.5
R a i n y s e a s o n : 618.5
P o s t - r a i n y s e a s o n : 13.2
P o s t - r a i n y d r y s e a s o n : 39.6
W i n t e r r a i n y s e a s o n : -
D r y s e a s o n : -
A n n u a l : 685.8
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/P W W/W W/D (mm)
1 6 4 V I S A K H A P A T N A M
T A B L E 7 8
I N I T I A L AND CONDITIONAL PROBABILITIES OF RAINFALL AT VISAKHAPATNAM
...T a b l e c o n t i n u e d
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)














































































































































































































































































































































































V I S A K H A P A T N A M 1 6 5


















































































































































































































A n n u a l : 9 5 0 . 2
R a i n f a l l : (mm)
P r e - r a i n y s e a s o n : 5 5 . 3
R a i n y season : 7 5 7 . 8
P o s t - r a i n y season : 7 6 . 2
P o s t - r a i n y d r y s e a s o n : -
W i n t e r r a i n y season : -
Dry season : 6 0 . 9
S t d . > 5 mm > 10 mm > 20 mm Mean
Wk. W W/W W/D W W/W W/D W W/W W/D (mm)
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APPENDIX - I 
"The S t a n d a r d Weeks"
* l n l e a p y e a r t h e w e e k N o . 9 w i l l b e 2 6 F e b r u a r y t o 4 M a r c h ,
i . e . 8 d a y s I n s t e a d o f 7 .





























J a n u a r y
F e b r u a r y
M a r c h
A p r i l
May
J u n e
D a t e s
1-7
8 - 1 4
1 5 - 2 1
2 2 - 2 8
2 9 - 4
5 - 1 1
1 2 - 1 8
1 9 - 2 5
2 6 - 4 *
5 - 1 1
1 2 - 1 8
1 9 - 2 5
2 6 - 1
2 - 8
9 - 1 5
1 6 - 2 2
2 3 - 2 9
3 0 - 6
7 - 1 3
1 4 - 2 0
2 1 - 2 7
2 8 - 3
4 - 1 0
1 1 - 1 7
1 8 - 2 4




























J u l y
A u g u s t
S e p t e m b e r
O c t o b e r
N o v e m b e r
D e c e m b e r
D a t e s
2 - 8
9 - 1 5
1 6 - 2 2
2 3 - 2 9
3 0 - 5
6 - 1 2
1 3 - 1 9
2 0 - 2 6
2 7 - 2
3 - 9
1 0 - 1 6
1 7 - 2 3
2 4 - 3 0
1-7
8 - 1 4
1 5 - 2 1
2 2 - 2 8
2 9 - 4
5 - 1 1
1 2 - 1 8
1 9 - 2 5
2 6 - 2
3 - 9
1 0 - 1 6
1 7 - 2 3
2 4 - 3 1 *
169
1 7 0
I C R I S A T
International Crops Research Institute for the Semi-Arid Tropics
ICRISAT Patancheru P.O.
Andhra Pradesh 5 0 2 3 2 4 , India
